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The article starts from several premises. Firstly, it assumes that the study of history is ‘an unending dialogue between the past and present’ (Carr, 1961, p.30), so that what is considered significant, and therefore prioritized for study, shifts over time. The concerns of the present give rise to fresh lines of enquiry. Secondly, it argues that historical learning is not just the process of acquiring ‘objective’ facts; rather, historical knowledge must begin to ‘play a role in the mental household’ of a person (Rüsen, 1993, p.87). Furthermore, in developing this historical consciousness the common perception that ‘the past is dead and gone’ needs to be challenged, and in its place an engagement with possible futures promoted. As Shemilt comments, ‘the disposition to investigate and analyse the past from the perspective of possible futures is a key development in historical consciousness’ (2009, p.197). 

Making the case for a big history

The discipline of history grew out of the Enlightenment at the time of the rise of nation states and the ‘nation’ has continued as one of the main units of analysis through to the present. Increasing globalisation, however, alongside the emergence of supra-national organisations such as EU or NATO, present challenges to the nation continuing to be seen as the primary unit of analysis. The power of multi-national corporations, the growth of the Internet, the spread of AIDS, the drugs trade and international crime are just some examples which indicate that the locus of political and economic power can no longer be assumed to always be the nation-state (Held, 1997). 

The ‘shrinking’ of the world has brought other impacts where national boundaries can be seen as altogether irrelevant. Shared ecosystems mean that volcanic ash, pollutants, and radioactive particles cross continents and the effects are felt in places far distant from their origins. Mercury being spilt into the oceans works its way through the food chain into the seal diet of Innuit in Greenland (Diamond, 2005, p. 518). Globalisation and world trade further increase these trends. Food consumed in one part of the world is grown on soils and using water in other parts of the world. The causes and impacts of climate change ensure that the frame of reference is increasingly on a planetary scale and including an environmental focus. 

By the start of the 21st century, concern over climate change had become widespread not just amongst academics and environmentalists but also amongst the general public; the concern had reached ‘gale force’ (Sorlin & Warde, 2009, p. 7). No longer the preserve of those with specialist scientific knowledge, or of the politically committed activist, it has become an issue 
which is very much in the public domain and an important part of the culture in which young people are growing up. Since the environment and climate change have become centre stage in economic, political and cultural life, all curricular subjects need to re-evaluate how they engage with questions of environmental change. While some subjects, such as geography and science, have engaged with the issue, classroom history has traditionally neglected this focus. Historical attitudes towards the environment, however, have shaped the strong views, on all sides, that inform the environmental debates in the contemporary world and there is a need to introduce such perspectives into the curriculum in order to develop and deepen a critical understanding of current debates.

There is, therefore, a case for using new spacial scales in the study of history and ensuring that a planet wide and environmental perspective is included.

What sort of big history?

There is no shortage of different big histories on offer and a bewildering number of terms to navigate between. ‘Universal history’, ‘world history’, ‘global history’, ‘macro history’ all carry subtly different connotations (Nazaretyan, 2005), and big history is the most recent to join a burgeoning list. While some regard ‘big history’ as simply involving frameworks wider than the nation state in response to a globalising world, others see ‘big history’ as encompassing something altogether much bigger. The ‘big history’ envisaged by David Christian (2005), for example, sets out its ambitious scope as being nothing short of the origins and evolution of the earth and its inhabitants. This ‘big history’ relocates humans within the biota, on the earth, and in the universe and Christian’s Maps of Time (2005) places human history as simply one phase in the evolution of the whole earth. Such thinking has taken root in several university courses (see, for example, Macquarie University, Australia, and San Diego State University, USA), supported by cross-disciplinary expertise. Quite how such challenging ideas can be tackled at the level appropriate for school classrooms has become the focus of the Big History Project (2011), conceived by David Christian and Bill Gates, which is currently being piloted in schools in the USA and elsewhere. These challenges will be considerable. Such a big history calls for cross-disciplinary approaches which are most certainly challenging and difficult for school aged children (Young, 2008) and such approaches go way beyond the commonly perceived boundaries of history (Hughes-Warrington, 2005). There are some who suggest that this big history cannot be added to the house of history without upsetting its very foundations (Northrup, 2003). The results of these pilots, therefore, are eagerly awaited.

In the meantime, however, the case for introducing big history into the curriculum remains urgent. While the pilots currently going on may end up challenging the very ‘foundations’ of the discipline of history, there is a case for introducing more planet wide environmental perspectives into the history curriculum in ways that run more ‘along the grain’ of the discipline as it currently stands. Not only is this a realistic and pragmatic response within the context of a curriculum which, far from embracing the potentially radical ambitions and implications of the Big History Project, remains very subject bound (see, for example, Qualifications and Curriculum Authority, 2007). It is also a response which is in keeping with the considerable gains and developments that have been secured for disciplinary history in recent decades (see, for example, Lee, 2005; Seixas & Peck, 2004; VanSledright, 2010). There is much to celebrate in history education today, and moves to introduce a big history need to build on such achievements.

Introducing planet wide environmental perspectives into the curriculum

The purpose and content of a history curriculum is always contested in liberal democratic states. For much of the 20th century, the landscape of history teaching was characterised by the Great Tradition (Sylvester, 1994), a celebratory curriculum which focused ‘obstinately’ (Price, 1968) on the chronology of national history. The 1960s saw these foundations severely shaken not least by the emerging post-colonial world. The crisis of the 1960s became the opportunity for the development of ‘a new look at history’ (Schools’ Council History Project, 1976). Coltman & Fines (1971) and Rogers (1979) took history along a new trajectory, identifying the disciplinary foundations or ‘basic ideas’ of the subject. As a result of this and subsequent work in different countries, it is now impossible in the western world to think of the study of history in classrooms without reference given to concepts such as evidence, interpretation and significance, and processes such as historical enquiry. Such central and underpinning concepts provide helpful anchor points for a curriculum aiming to introduce planet wide environmental perspectives. 

A focus on interpretation, for example, invites the inclusion of historiography into the curriculum. Children are now asked to consider how events, episodes, and trends have been interpreted at different points in history. How can the changing reputations of ‘Bloody Mary’, Oliver Cromwell, General Haig, or General Custer over time be explained? It is a small step to move from such critical enquiries towards a consideration of wider questions of historiography. If other subjects such as geography and science include a consideration of environmental change in their curriculum, why have these concerns been absent from the history curriculum? Why has history traditionally been largely neglectful of ‘natural’ factors in its explanations? Tackling these sorts of questions involves engaging in debates about ‘the two cultures’ (Snow, 1959) and the separation of the sciences from the arts and humanities in western culture. Understanding this traditional separation leads back to an exploration of Enlightenment thinking at a time of the rise of nation states, and the context and conditions under which history became established as a distinct area of disciplinary study. Unsurprisingly, since history as a discipline became established during the 19th century when many European nation states were emerging, a focus on the nation as the unit of analysis has characterised much of the study in history thereafter. To understand the separation of culture and nature, one could probe still further back to Aristotelian ideas in the classical world where the study of natural history was prioritised over and above concerns with the singularities or ‘accidents’ of history. Understanding the traditional neglect history has afforded to ‘natural’ explanations, therefore, can provide insights into the origins of the discipline of history itself as well as an understanding of why the parameters of the discipline are as they are today. Furthermore, understanding of this sort also becomes the mainspring for recognising the need for a more porous boundary between natural and human factors in historical explanations.

Historicizing in this way can also be extended to a study of the environment itself. How has the environment been regarded by humans over the long duration of human history? Through such enquiry it is possible to identify two dominant narratives of humans’ relationship with nature running through our history. On the one hand, humans can be seen to live in harmony with nature, a view with origins in a foraging hunting way of life. On the other hand, humans can be seen as taking control over nature, continually transforming the natural world, a view with origins in agricultural societies. While these two narratives have their origins in different modes of survival, there have been many iterations of these two narratives throughout humanity’s history. These range from ideas recorded in religious texts, through many Utopian ideals and experiments whether written in texts or lived out in communities, right through to different positions in contemporary heated discourses about the best ways to deal with climate change today. As Monbiot, in relation to current discussions about climate change, comments, ‘You think you’re discussing technologies, you quickly discover that you’re discussing belief systems. The battle among environmentalists over how or whether our future energy is supplied is a cipher for something much bigger: who we are, who we want to be, how we want society to evolve. We choose our technology – or absence of technology – according to a set of deep beliefs; beliefs which in some cases remain unexamined’ (Monbiot, 2011). Critically examining how the environment has been regarded by humans through history, however, means that such beliefs need not remain unexamined. In this way, threads connecting the past, present, and possible futures can be discerned and understanding of the complexities of these important issues deepened.

Interpretation and historiography, therefore, hold huge scope not only for critiquing the current curriculum but also for supporting a more porous boundary between human and natural factors in historical explanations. In the upper years of school, it’s possible to envisage older students studying the history of humans’ relationship with the environment in a way not dissimilar to the ways in which many students today study the history of medicine or science (see, for example, Culpin & Scott, 1996). 

There are more prosaic possibilities too. Small revisions to existing topics can also serve to deepen children’s disciplinary knowledge whilst supporting a more porous boundary between natural and human factors in historical explanations. Attempting a big history also calls for using lenses of different magnification (Hughes-Warrington, 2005) and a consideration of teaching The Black Death will serve as an apt, perhaps archetypal, example to illustrate what’s possible when these foci are added to the teaching of a familiar topic. Schools typically focus on the key social and political consequences of the Black Death, ranging from its impact on feudal society, the position of the church in society, and the impact on Jews in Europe. A different magnification reveals other consequences, not typically taught in schools. The Black Death led to a demand for labour throughout Europe, but particularly in southern Europe (which had been particularly severely hit by deaths from the Black Death). Italian merchants and Portuguese adventurers looked increasingly to Africa as a source of slaves, thus giving rise to slave-raiding and exploration further down the coast of West Africa (Arnold, 1996, p. 66). In this way, depleted populations provided an impetus towards the development of African slavery. Using such levels of magnification can begin to support children’s understanding of a big history. 

Furthermore, introducing ‘environment’ as a factor in relation to the Black Death, can also reveal new historical interpretations. The onset of the mini Ice Age can be seen as a factor in the Great European Famine of 1315-18 which, in turn, may have contributed to the high levels of mortality during the Black Death itself (Galloway, 2010). Recent research also suggests that, following the Black Death, the reduced number of labourers resulted in neglected fields, an increase in the number of trees, thus reducing the amount of carbon dioxide in the atmosphere. As a result of these changes, the Black Death may have itself contributed to the ‘mini ice age’ that happened around 1500-1800 (van Hoof et al, 2006). These two examples illustrate how looking at a familiar topic such as the Black Death from new perspectives, of different magnification, and including environment as a factor, not only reveal how environmental episodes can impact on far reaching cultural developments, but also how new historical interpretations arise and influence our understanding of the past.

Another topic, frequently taught in schools, that of the indigenous peoples of North America, offers the prospect of new historical interpretations if looked at through these perspectives. School students frequently learnt how the Plains Indians made maximum use of all parts of the buffalo, lending support to a prevailing view that the Indians lived in harmony with nature (and in keeping with one of the prevailing narratives of man’s relationship with nature). A little more probing, however, reveals a somewhat more complicated picture. All peoples change nature around them and to suggest that people do not do this, that they are part of nature rather than able or willing to change it, ‘is to remove them from history and to dehumanise them’ (Warren, 2003, p. 4). Furthermore, the inclusion of the topic of the indigenous peoples of North America into the history curriculum itself can be historicized. The familiar topic only became widely studied in schools in the UK from the 1970s onwards, at a time when the modern environmental movement had gained widespread popularity and the notion of people living in harmony with nature would have had great appeal.

Other familiar topics could, likewise, be studied from the perspective of a planet-wide environmental big history. For example, teaching the Industrial Revolution, or indeed the Agricultural Revolution, could be re-cast as teaching the Anthropocene​[1]​ and students invited to build a case for using one term or the other. In this way, existing curricula could be adapted in various ways to highlight the interaction of natural and cultural factors and thereby deepen students’ understanding. 

The concept of significance within history invites new enquiries which resonate with the concerns of the present. Contemporary concerns over climate change, for example, give rise to different possible futures which in turn provide perspectives with which to interrogate the past, and thereby deepening understanding. How has climate changed in the past? What has caused climate to change in the past? What impacts and consequences have climate changes had on human societies? Are there examples of societies in the past changing behaviours to mitigate or adapt to changing climate or other environmental changes? Similarly, contemporary concerns with contentious concepts such as sustainable development open up valuable historical enquiries which in turn help to deepen understanding of the contemporary context. Are there examples of sustainable societies in the past? How was sustainability ensured or enforced in such societies? What is the relationship between sustainability and development in different societies in the past? What factors support the development of civilisations or lead to their collapse? 





The challenges of helping children to develop an understanding of big history are clearly recognised. A common complaint levelled at the school history curriculum is that ‘many pupils are failing to gain a good overview of history’ (Qualifications and Curriculum Authority, 2005) Students ‘are not good at establishing a chronology, do not make connections between the areas they have studied and so do not gain an overview, and are not able to answer the ‘big questions’’ (Ofsted, 2007, p. 4; Ofsted, 2011).

In recognition of this difficulty, there has been considerable theorising about ‘overviews’, ‘outlines’, and ‘big pictures’ in history education (Howson & Shemilt, 2011). Frustrated by the range of meanings attributed to these terms, Howson and Shemilt set out instead a ‘stipulative definition’ (p.73) for what they call a ‘framework of knowledge’. While an ‘overview’ can be seen as an object of learning, a framework is, by contrast, an instrument of learning, a ‘provisional factual scaffold.’ A framework ‘enables the contextualization, organisation and evaluation of historical data with reference to high-level and chronologically ordered generalizations about ‘what life was like’ and/or ‘how things were done’ at different points in time.’ In other words, key to a framework is the concept of boundary points which serve to structure the study of history, enabling students to understand key differences between such boundary points and thereby to support all subsequent and in-depth study. Shemilt (2009) tentatively offers 4 possible synoptic frameworks which he suggests could anchor all the historical study children engage in: Modes of production; political and social organisation; growth and movement of peoples; culture and mind. In examining what the synoptic framework of ‘modes of production’ might look like, he identifies possible key boundary points as being forager hunter, agricultural worker, industrial worker, service worker. This simple framework sets up clear boundary points which call for explanations. How can we explain the shift from foraging and hunting to the rise of agriculture, for example, or the shift from agriculture to industrial production? In tackling these questions, and by taking a planetary position which explicitly looks for interactions between cultural and natural factors, richer and fuller explanations can result. In understanding the shifts between boundary points, environmental factors (such as the warming and cooling of the planet, changes in carbon dioxide levels, changes in population and so on) can all be seen to play their part alongside cultural factors, more typically associated with a history curriculum. An environmental planetary big history, therefore, becomes a framework of knowledge, within which all historical study can be anchored.

While these ideas about historical frameworks have, thus far, only had ‘limited trialling in the classroom’ (Counsell, 2011, p. 211) they have the potential to address the identified weaknesses of children’s understanding within the history curriculum. Moreover, conceptualising frameworks in this way ensures that a planet wide environmental history is afforded a central position and not overlooked in children’s developing historical understanding.

Hazards and limitations in the classroom

In developing the curriculum with these perspectives in mind, some cautions are necessary. Donald Hughes’ excellent introduction, ‘What is Environmental History’ (2006), sets out current issues and directions for environmental history today. Several of these are particularly pertinent cautions if an environmental planetary big history framework is introduced into the teaching of history in the school context and Hughes’ work has informed the discussion of possible hazards and limitations that follows below (Hughes, 2006, pp. 95-102):

1. Advocacy or ‘is teaching with this focus just teaching citizenship, and ecological correctness, by another name’?
Since environmental history grew out of the political campaigning of the environmental movement, John Opie has identified ‘the sceptre of advocacy’ (1983) as a potential problem; historians (or indeed teachers) might be too committed to their environmental campaign to necessarily be able to produce good history. Hughes suggests that this is less of a problem than it was in the heady days of the 1960s and 1970s, but advocacy does remain a potential problem. History teachers, however, are well versed in dealing with controversial issues of many kinds, ranging from teaching the Holocaust, to the Crusades, or inter-ethnic political strife. Importantly, they are familiar with the pros and cons that taking a neutral, or positioned stance entails in their management of such controversies (Stenhouse, 1975; Historical Association, 2007). Such careful judgement likewise should inform the manner in which they tackle the teaching of environmental aspects about which they themselves may hold strong feelings.

Moreover, some of what is taught in schools pertaining to the environment runs the danger of taking an overly simplistic advocacy approach. Active citizenship slogans such as ‘reduce, reuse and recycle’, for example, can do more to enhance a sense of self-righteousness by encouraging good responsible behaviours than they do to open up critical discussion of the complexities which underpin such issues or indeed of the value of such campaigns to make any significant difference. History, by contrast, stretches back into a vast hinterland to more varied experiences and practices, leaving the subject well-placed to include greater complexity and depth of understanding into the teaching of such issues.

It is also entirely appropriate, even essential, that history should engage with issues of contemporary relevance, interest and significance. History, far from being a subject about the past which is dead and gone, aims to support the development of historical consciousness by engaging with historical enquiries which very much link to actions in the everyday world (Lee, 2005, p. 3). 

2. Environmental determinism or ‘are the forces of nature too strong so it’s all out of our hands anyway’?
All things environmental have become very fashionable. Books and TV programmes (see, for example, Stewart, 2010 and Templar et al, 2010) now focus on the planet and the impact its forces have had on the history of man. There are dangers to be wary of here, namely environmental determinism, where it is suggested that human history is inevitably guided by forces which are not of human origin or not subject to human choice, factors such as the role of climate, geological formations or infectious diseases. It is not difficult to see why such accounts are popular and appealing offering, as they do, fresh, new and novel interpretations, themselves resonant with the current environmental zeitgeist. Jared Diamond’s Guns, Germs and Steel (1997) is one such account which sets out to explain the disproportionate distributions of power and achievements around the world. He points to factors such as the domestication of animals and the east-west axis of Eurasia enabling the early adoption of agriculture in the Fertile Crescent before anywhere else. The book received a mixed reception with many welcoming the new approach while others criticised the absence of enough attention being given to social and political history. Others have criticised the work as being an example of environmental determinism and point to Diamond’s emphasis on the advantage of an east-west axis as being an over-simplification. Likewise, the spread of useful crops and animals was determined, not simply by geographical factors, but was also a consequence of human activities, including trade and migration. His later book Collapse: How Societies Choose to Fail or Succeed (2005) met with less criticism and presents a more nuanced argument. Rather than a deterministic position, he argues that human enterprise is always subject to environmental constraints, describing societies where these constraints were ignored at great costs. 
Environmental determinism is certainly a hazard to be alert to. History teachers, however, are experts in looking at human agency, as well as being well versed in evaluating complex multi-factor causes and consequences, and these skills remain key in the teaching of a planetary big history. 
3. Declensionist narratives or ‘are we heading for an environmental apocalypse anyway and it’s too late to do anything about it’?
The media is full of scary stories pointing to grim prospects for the future. In Feb 2011, for example, it was reported that recent droughts in the Amazon rainforests might speed up global warming. Far from being the crucial ‘lungs of the earth’ absorbing carbon dioxide, the droughts threaten to result in the Amazon emitting more carbon than the whole of the USA does in a year (Smith, 2011). Quite what the impact is on people’s behaviour of these sorts of findings it is hard to say. 

Lovelock, after a lifetime’s concern with the environment, argues, in language which is far from neutral, that any talk of sustainable development is too little too late, ‘even now, when the bell has started tolling to mark our ending, we still talk of sustainable development and renewable energy as if these feeble offerings would be accepted’ (2008, pp. 147-8). Nothing, it seems, will ever be sufficient to make a difference. Holding this worldview, Fiala suggests, means there may be an entirely defensible rationality behind ‘Nero’s fiddling while Rome burns’ (2010). However, while these may be appropriate debates to be conducted amongst adults, they need careful handling if they are to be discussed by children. Teachers need to think carefully about how we ‘walk the razor’s edge between hope and despair’ (Fiala, 2010, p. 53).

Hughes draws an analogy between these scary contemporary accounts and medieval Christian eschatology and the final judgement. Images in the doom paintings of heaven and hell were intended to be so terrifying a prospect as to frighten people into good behaviour. This leads Hughes to ask the question whether the declensionist narratives of environmental catastrophism are simply secular replacements for religious eschatology in world history (Hughes, 2006, p. 100). Might people, even governments, be so shocked by such contemporary findings that it prompts a radical change in behaviour? Teachers can use the resonance between these alarming prospects, then and now, as a purposeful tool in history classes. In so doing, students might be helped to better understand not only medieval worldviews, but also develop a critical stance towards contemporary stories of environmental catastrophism.

Declensionist narratives certainly provide the history teacher with difficult challenges. Whilst much of what environmental scientists have to say about the current state of the world is indeed ‘a dismal tale’ (Schama, 1997, p. 13), this is not to assume an inevitable future towards which we are unavoidably moving. History always eschews inevitability in its explanations and dealing with declensionist narratives should be no exception.

4. Political-economic theory or ‘is environmental history more revolutionary than we thought’?

While some might see environmental history as just another branch of historical study, others argue that it is much more central and revolutionary than this. James O’Connor (1998) argues that, by placing environmental history firmly in the context of the natural world, it raises fundamental questions about the sustainability of civilisations along with their dependence on the material world. O’Connor suggests that sustainable capitalism is not possible because capitalism depends on continued profit and growth, which is only possible at the cost of destroying ecosystems and exhausting natural resources. He argues that environmental history ‘is turning out to be political, economic, and social history – widened, deepened, and made more inclusive’. Furthermore, it will be ‘reinterpreted, even revolutionised, by future generations of historians, in light of new problems, techniques, sources, and so on, but also of revolutions in political, economic, and social history themselves, to which environmental history is contributing today.’ (1998, p. 65-66). The suggestion here is that raising questions of the unsustainability of the capitalist model of exploiting the resources of the planet will feed through into future political movements, the outcomes of which, of course, it is impossible to predict.

Despite many such predictions of the crisis and demise of capitalism, the patient has somehow, thus far, recovered each time.  The latest global financial crisis of 2008 and the economic turbulence that has followed since has, once again, seen claims that capitalism is struggling to survive and Hobsbawm (2011) has suggested that ‘once again the time has come to take Marxism seriously’ (p. 419). That remains to be seen. However, bringing an environmental focus to the study of history is an appropriate and compelling means of introducing students to these economic, intellectual, and political debates that have been so influential for almost 200 years.

5. Macro and micro
A planetary big history framework is conceived at a high level of abstraction where the macro perspective dominates. Potentially rather dry, the human dimension can easily be subsumed, and the micro, human scale story can easily be lost (Symcox, 2009, p. 44). It is important, therefore, that any curriculum development in this area ensures a balance between the macro and the micro. The tension here is a familiar one to those in history education and all history curricula need to be planned with plenty of interplay between the ‘small’ memorable stories and enquiries and larger frameworks anchoring the whole curriculum. In practice there are varied ways of doing this. Banham, for example (1998; 2000) has illustrated how a depth study can be presented before a synoptic structure, arguing that one can find ‘overview lurking in the depth’.

6. Crossing disciplines
There is a logic in suggesting that bringing planet wide environmental perspectives into the history curriculum requires embracing cross disciplinary work and this paper has certainly argued for the importance of a more porous boundary between human and natural factors in historical explanations. The arguments for ‘consilience’ (Wilson, 1998) and the unity of knowledge are compelling, and there is much truth in the critique of historical study as ‘it is as if the lens through which we view the past has got stuck at a certain magnification’ (Hughes-Warrington, 2005, p. 17). 

There are, however, challenges of equal, if not greater, proportions in setting about a fully cross-disciplinary curriculum. Whilst not rejecting these ambitions, this paper has argued for approaches which run largely ‘along the grain’ of disciplinary history, not least for pragmatic reasons. Small, incremental changes are manageable and realistic endeavours. With such aims in mind, we have developed a few small scale initiatives at the University of Bristol working with pre-service teachers. One such initiative involves the history pre-service teachers working with their geography counterparts. The geographers can inform the historians of approaches used in classrooms when looking at sustainable development, while both groups can probe further to look at sustainable development from a historical perspective. Few historians arrive at the university with such knowledge so that such an initiative serves to develop their subject knowledge in this area whilst also extending that of the geographers.  

In another initiative, history and science pre-service teachers have worked together on a project with school children looking at the medieval warm period. The historians researched the human impacts of the medieval warm period and the mini ice age that followed it, while the scientists researched the ways in which many climate change sceptic internet sites use (and misuse) the statistical data relating to the medieval warm period (see, for example, Galloway, 2010). Together the pre-service teachers prepared workshops for school students, using their own subject expertise while also demonstrating the links that operate between the subjects.
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^1	  The term, popularised by the Nobel scientist Paul Crutzen, refers to a new geological era shaped by human activity, rather than by big geological events or natural variations in climate.
